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Abstract 


This is just an attempt to associate sums or differences of prime numbers with points lying on 
an ellipse or hyperbola. 

Certain pairs of prime numbers can be represented as radius-distances from the focuses to points 
lying either on the ellipse or on the hyperbola. 

The ellipse equation can be written in the following form: |p,| + |p;| = 2n 

The hyperbola equation can be written in the following form: ||p;| — |p:|| = 2n 

Here p; and p; are prime numbers (p; = 2, po = 3, p3 = 5, pa = 7....), 

k, and t are indices of prime numbers, 

2n is a given even number, 

k,t,ne Nn. 

If we construct ellipses and hyperbolas based on the above, we get the following: 

1) there are only 5 non-intersecting curves (for 2n=4; 2n—6; 2n—8; 2n=10; 2n=16). The remaining 
ellipses have intersection points; 

2) there is only 1 non-intersecting hyperbola (for 2n=2) and 1 non-intersecting vertical line. The 
remaining hyperbolas have intersection points. 


1. The ellipses of decomposition of even numbers into prime numbers. 


Let’s represent the equation of decomposition of an even number into two prime numbers as an 
ellipse equation: 
|p| + [pel = 2r 


where p; and p; are prime numbers (p; = 2, po = 3, p3 = 5, pa = 7,.--), 
k, and t are indices of prime numbers, 
2n is a given even number, 
k,t,neN. 
Consider the following equation: 


[Paver a Price = 2n = 2a 


where Pmin is the smallest prime number that satisfies the above equation, 
Pmax = (2N — Pmin) is the largest prime number that satisfies the above equation, 
2n = 2a > a =n (semi-major axis). 


Then there are ellipse parameters: 
perifocal distance rp = Pmin 
apofocal distance rg = Pmax 
focal distance (linear eccentricity) c = F1F2/2 = (ra — rp)/2 = (Pmax — DPmin)/2 = 1 — Dmin 
semi-major axis a = (ra + Tp)/2 = (Pmaz + Pmin)/2 = 2n/2=n 
semi-minor axis b = Va? — c2 = A Dinas + Dmin)/2)2 — ((Pmax — Pmin)/2)? = /Pmax * Pmin 
focal parameter f, = (b7)/a = (./Pmaz * Pmin)?/2 = (Pmax * Dmin)/M = (22 — Din) * Pmin/N 
eccentricity e = c/a = (n — pmin)/n = 1— Dmin/n 
directrix d = a?/c = n?/(n — Dmin) 


flattening f = (a — b)/a=1—b/a = 1 — (.\/Pmaz * Pmin)/N 


Each even number corresponds to 1 unique decomposition ellipse. 


If 2n > o0 then Pmaz — ©O. 

Then focal parameter f, = (Dmaz*Pmin)/M = (2N— Dmin) *Pmin/N = (2—DPmin/N) *Pmin 4 2* Dmin 

eccentricity e = c/a = (n — Pmin)/N = 1— Pmin/n — 1 (ellipse turns into a parabola) 

flattening f = 1—b/a = 1—(./Pmaz * Pmin)/N = 1-(4/(2n — Dmin) * Pmin)/M 7 1-(4/2n * Dmin)/n = 
1— /2*DPmin/n > 1 

Conclusion: when 2n — oo and Pmaz — 00, the length of the minor axis of the ellipse lags behind 
the length of the major axis and the ellipse is stretched along the major axis. 


Hypothesis of intersecting decomposition ellipses: there are only 5 non-intersecting curves (fo 
2n = 4, 2n =6, 2n = 8, 2n = 10, 2n = 16). The remaining ellipses have intersection points. 

The decompositions of the numbers 4 and 6 can be represented as circles with radii 2 and 3, 
respectively. 

Decompositions of even numbers > 8 are ellipses. 


Canonical equation of an ellipse: 
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Let’s define the intersection points of the ellipses. 
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A necessary condition for the existence of ellipse intersection points: 


P2mazx*P2min—Pimax*Pimin > 0 
(Pomax*P2min)/NZ—(Pimax*Pimin)/N? 


(1 -™ x? /n*) * Dimax * Pimin > 0 
(1 ~~ ays) * Damax * P2min > 0 


Case 1: 


P2max * P2min — Pimaz * Pimin > 0 

(Doeane * Deis ~~ (Divas * Pimin)/N? = 0 
(1 — x? /ni) * Dimax * Pimin > 0 

(1 = x? /n3) * Damax * P2min > 0 


P2max * P2min > Pimaz * Pimin 
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The note. 


Two concentric ellipses intersect each other if aj > a, and by < b; or b3 < b%. 
That is, the conditions for the intersection of ellipses can be represented as: 


ng > Ny 
/P2max * DImin < /Pimax * Dimin 


ng > Ny 
P2max * P2min < Pimaz * Pimin 


= 2 
where ag = N2, 44 = 11, wD) = VP2max * P2min, by = VPimaz * Pimin; b5 = P2max * P2min; 


27s 
by = Pimax * Pimin- 


Examples of intersecting and non-intersecting decomposition ellipses. 
Let 2n = 4, n= 2, then Pmin = Pmax = 2, since Pmin + Pmax = 2+2=4. 
In this case, the decomposition curve is a circle with radius r = 2. 


Now let 2n = 6, n = 3, then pmin = Pmax = 3, SINCE Pmin + Pmax = 3+ 3 = 6. 
In this case, the decomposition curve is a circle with radius r = 3. 


For 2n = 4 and 2n = 6, we have two concentric circles as decomposition curves, which cannot 
intersect each other in any way. 


Let 2n:= 8; w= 4, then Daeg = 3; Prax = 9; SINCE Drnin f Dmay =O +O = 8. 
In this case, the decomposition curve is an ellipse. 
Semi-major axis a = n = 4. 
Semi-minor axis b = \/Dmin * Dmax = V3*5 = V15. 


On = 3) Ste rp 3 eo 15 


héep2e=A10. 7 = 5, then pa = 35 Dae = 1, SINCE Dain Dae — Oo C= 10. 
In this case, the decomposition curve is an ellipse. 
Semi-major axis a= n= 5. 
Semi-minor axis b = \/Pmin * Pmax = V3*7 = V21. 


YOR 10) = pox PaO eT = 21 
21 > 15 = decomposition ellipses for 2n = 8 and 2n = 10 do not intersect. 


Let 2n = 12, n=6, then pyin = 5, Pmazx = 7, SINCE Pmin + Pmat = 5+ 7 = 12. 
In this case, the decomposition curve is an ellipse. 
Semi-major axis a= n= 6. 
Semi-minor axis b = \/Pmin * Dmax = V5 *7 = V'35. 


On 1))\:= pee tae ea 
35 > 21 = decomposition ellipses for 2n = 10 and 2n = 12 do not intersect. 


Let 2n = 14, n= 7, then pmin = 3, Pmaz = 11, since Pmin + Pmaz = 3+ 11 = 14. 
In this case, the decomposition curve is an ellipse. 
Semi-major axis a = n = 7. 
Semi-minor axis b = \/Pmin * Pmaz = V3 * 11 = V3. 


bv 14): =o * Deg = 3 FL S33 
33 < 35 => decomposition ellipses for 2n = 12 and 2n = 14 intersect. 


Leg 2an = 16.9 = 8. then py, = Oo Dinan — Loe Since Diy Dinas = Oo 1S = 1b: 
In this case, the decomposition curve is an ellipse. 
Semi-major axis a= n= 8. 
Semi-minor axis b = \/Pmin * Pmax = V3 * 13 = /39. 


On 10) = pa Dae 3S es 39 
39 > 33 => decomposition ellipses for 2n = 14 and 2n = 16 do not intersect. 


Let 2n = 18, n=9, then pmin = 5, Pmax = 13, since Pmin + Pmaz = 5+13 = 18. 
In this case, the decomposition curve is an ellipse. 
Semi-major axis a= n = 9. 
Semi-minor axis b = \/Pmin * Pman = V5 * 13 = 65. 


POS 18) = 7273 kp = OF 13= 65 
65 > 39 => decomposition ellipses for 2n = 16 and 2n = 18 do not intersect. 


Let 27 =.20, 2 = 10, then Poin = 35° Pras = 17, SINCE Dinin + Dee = 9 117 = 20: 
In this case, the decomposition curve is an ellipse. 
Semi-major axis a = n = 10. 
Semi-minor axis b = \/Dmin * Pmax = V3 * 17 = V51. 
YOR= 20) = pe Fine — SB AT Sl 
51 < 65 = decomposition ellipses for 2n = 18 and 2n = 20 intersect. 


Examples of intersection points. 
Let 2n, = 12 and 2n2 = 14, then ny = 6, no = 7 


12=7+5 

Pimax = Pimax(12) = 7 
Pimin = Pimin(12) = 5 

144=11+3 

P2max = P2max(14) = 11 
P2min = P2min(14) = 3 


P2max * P2min — Pimax * Pimin 1ll«*3—7«5 
= ee = ob SS +2.5874 
lax * Domin) | pas (imax * Pimin)/n? la * aye = (7 £ 5)/6? 


y = £y/(1—22/n2) * Pimas *Pimin % ty — 2.5872 /6) xT *5 & £5.3377 


Intersection points S of two ellipses with coordinates: 
2.5874; 5.3377) 

-2.5874; 5.3377) 

2.5874; -5.3377) 

-2.5874; -5.33773) 


51 
52 
53 
94 
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Let 2n,; = 18 and 2n2 = 20, then nj = 9, no = 10 


18=138+5 

Pimax = Pimax(18) = 13 
Pimin = Pimin(18) = 5 
20=17+3 

P2mar = P2max(20) = 17 
P2min = P2min(20) = 3 


P2max * P2min — Pimax * Pimin 17*3—13«5 
a ee = ~ +6.9187 
. Vom * Dimi) 3 A (Dinan * Pimin)/n? lz * 3/10? —13%* 5/9? 


y = £4 /(1— 22/n2) * Pinas * Pimin & ty — 691872/99) *13*5 & £5.1563 


Intersection points S of two ellipses with coordinates: 
6.9187; 5.1563) 

-6.9187; 5.1563) 

6.9187; -5.1563) 

-6.9187; -5.1563) 


51 
52 
53 
94 
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Let 2n, = 24 and 2n2 = 26, then nj = 12, ng = 13 


24=194+5 
Pimaz = Pimax(24) =19 


26 = 2343 


P2max = Pomax(26) = 23 


P2max * P2min — Plmax * Pimin 
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23*3-—19%*5 


23 * 3/132 — 19 «5/12? 


+,/(1 — £2/n?2) * Pimax * Pimin © £4/ (1 — 10.16882/122) #19 «5 


Intersection points S of two ellipses with coordinates: 
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10.1688; 5.1751) 

-10.1688; 5.1751) 
10.1688; -5.1751) 
-10.1688; -5.1751) 


NN oN 


Let 2n, = 42 and 2n2 = 44, then ny = 21, ng = 22 


42 = 374+5 


~ 
~ 


Pimax = Pimax(42) = 37 


44= 4143 


P2max = P2max (44) = 41 


P2max * P2min — Plimaz * Pimin 


x 


+ 
lo * Domin) i NS _ (Pima * Disa ina 
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41*3—37%*5 


41 * 3/22? — 37 «5/21? 


+\/(1 — 2£2/n?) * Dimae * Dimin © ++/ (1 — 19.36282/212) * 37 «5 


Intersection points S of two ellipses with coordinates: 


51 
52 
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19.3628; 5.2651) 

-19.3628; 5.2651) 
19.3628; -5.2651) 
-19.3628; -5.2651) 


LN ~~ 


Let 2n,; = 48 and 2n2 = 50, then ny = 24, ng = 25 


48 = 4345 


~ 
~ 


Pimar = Pimax(48) = 43 


50 = 47+3 


P2max = Pomax(50) = 47 


=~ +10.1688 


+5.1751 


=~ +£19.3628 


+5.2651 


P2mazx * P2min — Pimax * Pimin 47*3—43 «5 
= =e ee & +22.3861 
: Vom * Pomin) /n3 = (Diman * Pininie a * 37207 — 43 x 5/24? 


y = +,/(1 — 22/2) * Diaz * Pimin © £/(1 — 22.38612/242) «43 %5 & 45.2861 


Intersection points S of two ellipses with coordinates: 
S1(22.3861; 5.2861) 
S2(-22.3861; 5.2861) 
S3(22.3861; -5.2861) 
S4(-22.3861; -5.2861) 


It is interesting to know whether there are still non-intersecting decomposition ellipses? 
Is the proposed hypothesis correct? How to check it? The questions remains open. 


S2(-22.3 


Ellipse of the decomposition of an even number 
into the sums of two prime numbers 


Ellipse of the decomposition of the number 50 
into the sums of two prime numbers 
47 


Family of ellipses of decompositions 
of even numbers into the sum of 2 prime numbers 
y 
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2. The hyperbolas of decomposition of even numbers into prime numbers. 


Let’s represent the equation of decomposition of an even number into two prime numbers as an 
hyperbola equation: 


|p| — |pel| = 2n 


where p; and p; are prime numbers (p; = 2, po = 3, p3 = 5, pa = 7,..-), 
k and t are indices of prime numbers, 
2n is a given even number, 
k,t,ne Nn. 
Consider the following equation: 


||Pmajor| _ Dasher | = 2n = 2a 


where Pminor 18 the smallest prime number that satisfies the above equation, 
Pmajor = (Pminor + 27) is the largest prime number that satisfies the above equation, 
2n = 2a > a = n (semi-major axis of a hyperbola). 


Then there are hyperbola parameters: 
semi-major axis of a hyperbola a =n 
perifocal distance (pericentric distance) rp = Pminor = Pmin 
apofocal distance rq = Pmajor = Pmaj 
focal distance (linear eccentricity) c= n+ Pmin 
semi-minor axis of a hyperbola (impact parameter) b = Vc? — a? = \/(n + Dmin)? —7? = 
= J (2n Die) * Dmin = VWPmaj * Pmin 
focal parameter f, = (b*)/@ = Pmaj * Pmin/N 
eccentricity e = c/a = (n+ Dmin)/n = 1+ Pmin/n 
directrix d = a?/c = n?/(n + Dmin) 
hyperbola asymptote equation y = +(b/a) *@ = +(4®2""™") « x 
To simplify the hyperbola equation can be written in the following form: 


| [Pris | = Driv = 2n 


Each even number corresponds to 1 unique decomposition hyperbola. 
Canonical equation of a hyperbola: 


cake eee 
a2 
or 
ge y? 


n? Pmaj * Pmin 

If 2n > o0 then pPmaj > 00 
then focal parameter fp = (2n + Dmin) * Pmin/N = (2 + Dmin/N) * Dmin 4 2 * Dmin 
eccentricity e = c/a = 1+ pmin/n > 1 (hyperbola turns into a parabola) 
flattening f = 1—b/a = 1—(./Pmoy *Pmin)/M = 1—(x/(2N + Dinin) * Pmin)/ > 1—(VIH* Prin) [= 
1— /2* Pmin/n > 1 
Conclusion: 2n — oo and pmaj — 00, hyperbola stretches along the horizontal axis. 

The decompositions of the numbers 0 can be represented as vertical line. 
Decompositions of even numbers > 2 can be represented as are hyperbolas. 


Hypothesis of intersecting decomposition hyperbolas: there is only 1 non-intersecting hyperbola 
(for 2n = 2) and 1 non-intersecting vertical line. The remaining hyperbolas have intersection points. 
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Let’s define the intersection points of the hyperbolas. 
gat 
Be ae”, i 
a BR 
y? = (x? /at — 1) * b 
y? = (x? /a3 — 1) * b3 


(x? /a3—1) *by = (x*/aj—1) «by 


ag *b3/a,—b3 = 2? *b7/at — 87 
go *b3/a, = a’ *bifat = ob — 5: 
w* * (b3/a3 — bj/aq) = 3 — bj 
2 b3 — by 


”  B/a — B/a 


b2 — b2 
=ee 2 1 
"OV 3/03 — 62/0? 


2 __ 

b5 = P2maj * D2min 
2 

bt —_ Pimaj * Dimin 
Dat oD 

Og = lle 


a= 0} 


pa P2maj * P2min — Plmaj * Plmin 
= 2 2 
P2maj * Pomin | M% - Pimaj * Diminf Iit 


y? aa (x?/ni =, 1) * Dimaj * Dimin 
y? = (x?/n5 = 1) * D2maj * D2min 


y= +,/(x?/ni = 1) * Dimaj * Pimin 
y= +4/(2?/n3 = 1) * DImaj * DImin 


Necessary conditions for the existence of intersection points hyperbolas: 


2_ __bB-bF 
"= wyaieyar > 9 
2 2/2 2 
y” = (x°/ay —1) «bf 


y? = (a*/a3 — 1) * b5 
Case 1: 


bs —b? > 0 
b3/az — b?/a2 > 0 
x*/n?-1 > 0 
x*/n2-1 > 0 
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bs. OF 
b3/a, > bi /aj 
aia > 
eine So 


P2maj * Domin > Pimaj * Dimin 

P2maj * Domin/ 2 > Pimaj * Dimin/n 
ee He 
Ege ane 

P2maj *DPomin > Pimaj * Dimin 

P2maj * Damin /N3 > Pimaj * Dimin/n? 
—m >x ULrrn 


—Ng > xX UX > No 


Consider the inequality: 


2 2 
P2maj * Donday Ns > Pimaj * Pimin/ Tt 


P2maj = 2N2 + Pamin 
ie = 2n1 + Pimin 
(212 + Pamin) * Pamin/N > (211 + Prmin) * Prmin/N4 
2n2 * Pamin/N + Poynin/M > 21 * Pimin/M + Pimin/M 
2+ Pomin/N2 + Pomin/N3 > 2* Pimin/M1 + Pimin/N4 
2 * Pomin/Ne — 2* Pimin/t1 + Pomin/M — Pimin/M > 0 
2 * (Damin/N2 — Pimin/M1) + (Pamin/N2 — P1min/M1) * (Pamin/N2 + Pimin/M1) > 0 
(Damin/M2 — Pimin/M1)*(2 + Poamin/M2 + Pimin/™m) > 0 


2+ Pomin/N2 + Pimin/m > 0, because pomin/n2 > 0 and pimin/ni > 0 


Pamin/N2 = Digna 20) 


Pomin/ ng > Pimin / ny 


Let us replace the inequality pomaj*Pamin/NS > Pimaj*Pimin/Nt by the inequality pomin/N2 > Pimin/N1- 
Then the conditions for intersection of hyperbolas can be written as follows: 


P2maj * Damin > Pimaj * Dimin 
Dopria | Ne S Pimanl MA 
—ny >x# UrLt>n 


—Ng >x UX > No 
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Case 2: 


b3 —b? < 0 
b2/a2 — b?/a? < 0 
x? /n?-1 > 0 
x? /n2-1 > 0 


O32. <b; 
b3/a3 < bt/ay 
ane oS 
ein 1 


P2maj * DPomin < Pimaj * Dimin 

P2maj * Damin /'N2 < Pimaj * Dimi Ms 
a He 
aoe fy 

P2maj * Pomin < Pimaj * Dimin 

P2maj * Dopinjis S Pimaj * Digwasne 
—m >x Urt>n 


—nyg >x UX > neo 


P2maj * Damin < Pimaj * Dimin 
Divi eR Dial Mi 
—nm >x# Ut>n 


—Ng >x UX > No 


The note. 
tana = b/a, tanag = be/az, tana, = b;/a, 
b= V/Pmaj * Pmins by = VP2maj * P2mins by = /Pimaj * Pimin 
a=Nn, d2=N2, 41 =, G2 > 41, NQ > Ny, 2g > 2nN1, Nog > 4. 
Condition for the existence of intersection points hyperbolas: 
an angle between the asymptote of hyperbola and the horizontal axis must increase a2 > a, for 
ne > N41. 


tanag > tana), 


by by 
= SS. 
a2 ay 
V P2maj * D2min = V/Pimaj * Dimin 
ne ny 
2 2 
by by 
a” a 
2 1 
P2maj * D2min = Pimaj * Dimin 
2 2 
nN my 
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or which is the same 
Pamin/N2 > Pimin/M 
Examples of intersecting and non-intersecting decomposition hyperbolas. 
For simplification, we take as the main criterion of intersection: Pomin/N2 > Pimin/M 


Let 2n = 2, n=1, then Pinin = 3, Pmaj = 5, since ||Pmaj| — |Pmin|] = ||5] — |[3]| = 2, 
Org = sl lesa. 


Let 2n=4,. 1 = 2-then Pam — 3) Prag — fh. SNce:||Dnaz| = |Pnaal |= || = |B = 4) 
Die wa S32 = 5 


1.5 < 3 = decomposition hyperbolas for 2n = 4 and 2n = 2 do not intersect. 


Let 2n = 6, n = 3, then Pmin = 5, Pmaj = 11, since ||Pmaj| — lPmin|| = ||11| — |5|| = 6, 
Pmin/n = 5/3 & 1.6667 


1.6667 > 1.5 = decomposition hyperbolas for 2n = 6 and 2n = 4 intersect. 


Let 2n = 8, n =4, then pmin = 3, Pmaj = 11, since ||Pmaj| — |Pmin|| = ||11] — [3]| = 8, 
Diig fe = 8/4] 075 


0.75 < 1.6667 = decomposition hyperbolas for 2n = 8 and 2n = 6 do not intersect. 


Let 2n = 10, n = 5, then pmin = 3, Pmaj = 13, since ||Pmaj| — |Pmin|| = ||13] — [3|| = 10, 
Dee = s/o] 06 


0.6 < 0.75 = decomposition hyperbolas for 2n = 10 and 2n = 8 do not intersect. 


Let 2n = 12, n= 6, then pmin = 5, Pmaj = 17, since ||Pmaj| — |[Pmir|| = ||17| — |5]| = 12, 
Pmin/n = 5/6 = 0.8333 


0.8333 > 0.6 = decomposition hyperbolas for 2n = 12 and 2n = 10 intersect. 


Let 2n = 14, n = 7, then prin = 3, Pmaj = 17, since ||Pmaj| — |Pmin|| = ||17| — |[3|| = 14, 
Pmin/N = 3/7 % 0.4286 


0.4286 < 0.8333 = decomposition hyperbolas for 2n = 14 and 2n = 12 do not intersect. 


Let 2n = 16, n = 8, then prin = 3 Pmaj = 19, since ||Pmaj| — |Pmin|| = ||19] — |3]| = 16, 
Dean = 378 = 0.395 


0.375 < 0.4286 = decomposition hyperbolas for 2n = 16 and 2n = 14 do not intersect. 


Let 2n = 18, n=9, then pmin = 5, Pmaj = 23, since ||Pmaj| — |Pmin|| = ||23| — [5|| = 18, 
Pinin/ @ = 5/9 0.5556 


0.5556 > 0.375 = decomposition hyperbolas for 2n = 18 and 2n = 16 intersect. 
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Examples of intersection points. 
Let 2n, = 2 and 2ng = 4, then ny = 1, no = 2 


ro = Pimaj (2) 


Pimin = Pimin(2) = 


P2maj = P2maj (4) =7 
P2min = P2min (4) =3 


maj min ~— maj min rs 3—5%*3 
e=2/ P2maj * P2 Pimaj * P1 = “| * * ~ +./—0.6154 


P2maj * Pomin | 2 , Pimaj * Dingal te i * Sy _ 5 * acl? 


y = £4] (02/n? — 1) * Pimaj * Pimin  £y/(—0.G154/12 — 1) * 53 ~ +V—202308 


—0.6154 < 0 and —24.2308 < 0 => x and y are not real numbers, that is, there are no intersections 
of hyperbolas for 2n; = 2 and 2n2 = 4 on the real plane. 


Let 2n, = 4 and 2n2g = 6, then n, = 2, no = 3 


Pimaj = Pimaj (4) =7 
Pimin = Pimin(4) =3 


P2maj = P2maj (6) = 
P2nin = Pomin(6) =95 


P2maj * Damin — Pimaj * Dimin 11 x 5 = © * 3 
= =i 2 ~ +6.2836 
7 lim * Domin/N3 — Pimaj * Pimin/ 4 la * 5/3? — 7 * 3/2? 


y = £4] (02/n? — 1) * Pimaj * Pimin & £62832 — 1) ¥7¥3 ~ +13.6488 


Intersection points S of two hyperbolas with coordinates: 
S1(6.2836; 13.6488) 
S2(-6.2836; 13.6488) 
S3(6.2836; -13.6488) 
S4(-6.2836; -13.6488) 


Let 2n, = 6 and 2n2 = 8, then n; = 3, ng = 4 


Pimaj = Diaz 1 
Pimin = Pimin(6) =95 


a 
wa 
| 
—_ 


P2maj = P2maj (8) =1 
P2min = Pomin(8) =3 


P2maj * P2min — Pimaj * Pimin ll*3—11*5 
== ee me +2.3311 
_ lm * Demin | — Dimaj * Dimin/N4 la * 3/42 — 11 * 5/3? 
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C= +4/(22/n} —1)*Pimaj * Pimin © ++/(2.33112/32 — 1) *11*5 & +/—21.7925 


—21.7925 < 0 => y is not real numbers, that is, there are no intersections of hyperbolas for 
2n, = 6 and 2n2 = 8 on the real plane. 


Let 2n,; = 8 and 2ng = 10, then n; = 4, no = 5 


ee = Pimaj (8) 1 


=] 
Pimin = Pimin(8) =3 


P2maj = P2maj (10) = 13 


P2maj * P2min — Pimaj * Pimin 13*3—-—11%*3 
= =i w +/—11.9403 
7 lm * Pomin/'N > Pimaj * Pimin/M4 a * 3/5? —1l* 3/4 


y = £4/ (02/n? — 1) * Pimaj * Pimin © £y/(—11.9408/4 — 1) e113 ~ £y¥—57.6269 


—11.9403 < 0 and —57.6269 < 0 > x and y are not real numbers, that is, there are no intersec- 
tions of hyperbolas for 2n; = 2 and 2n2 = 4 on the real plane. 


Let 2n,; = 8 and 2ng = 12, then n; = 4, no = 6 


Pimaj = Pimaj (8) 
Pimin = Pimin(8) 


= dt 
=3 


P2maj = Domeg (12) =r 


P2maj * P2min — Pimaj * Pimin 17*5—11*3 
a ee & +13.1962 
* lm * Dowgind Ns <2 Pimaj * Diwnl ns a * 5/6? = 11 * 3/4? 


y = £4] (02/n? - 1) * Pimaj * Pimin © £31962 /P — 1) ¥11 #3 ~ +£18.0600 


Intersection points S of two hyperbolas with coordinates: 
S1(13.1962; 18.0600) 
S2(-13.1962; 18.0600) 
$3(13.1962; -18.0600) 
S4(-13.1962; -18.0600) 


Let 2n; = 10 and 2n2 = 12, then nj = 5, no =6 


P2maj = P2maj (10) =13 


P2maj = Pom) =17 
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2 2 
P2maj * ‘Doimin/ Tes —_ Pimaj * Pisin) Me 
J 


P2maj * DImin — Pimaj * Dimin 17*5—13+*38 
ee = + es +7.5776 
/ |e 13 «3/8 


1 J 


Intersection points S of two hyperbolas with coordinates: 
(50163. C1117) 

-7.5776; 7.1117) 

7.5776; -7.1117) 

-7.5776; -7.1117) 


51 
52 
53 
94 


i a a aa 


Let 2n; = 12 and 2ng = 14, then nj = 6, no = 7 
Pimaj = Pimaj( 12) =17 


P2maj = P2maj (14) =17 


P2maj * P2min — Plmaj * Plmin 17*3—-—17*«5 
eos = + ~ +5.0746 
= lm * Domin NF — Pimaj & Disnined lz Sy? a, 17 * 5/67 


y = +4/ (x? /n? — 1) * pimaj * Pimin © +£+/ (5.07462/62 — 1) *17*5 & +V7—24.1971 
1 j 


—24.1971 < 0 => y is not real numbers, that is, there are no intersections of hyperbolas for 
2n, = 12 and 2nz = 14 on the real plane. 


Let 2n,; = 14 and 2n. = 16, then nj = 7, no =8 


Pimaj = Pimaj (14) =17 


P2maj = P2maj (16) = 19 


maj min ~ maj min 19 3-17 3 
ony Earns Patan = Ria = «| z x +/—39.9490 


P2maj * Pomin/N5 — Pimaj * Pimin/n? 19 x 3/8? —17* Sif? 


y = +4/ (x2/n? — 1) * Dima; * Pimin % £/(—39.9490/72 — 1) *17*3 % +7 —92.5796 
1 j 


—39.9490 < 0 and —92.5796 < 0 => x and y are not real numbers, that is, there are no intersec- 
tions of hyperbolas for 2n; = 14 and 2n2 = 16 on the real plane. 


Let 2n; = 10 and 2n2 = 18, then nj = 5, no = 9 


Pimaj = Pina; (LO) =13 


17 


P2maj = P2maj(18) = 23 


2 


maj min —_ maj min 23 5-13 3 
i oI = “| i me +,/—541.9014 


es 
7 lm * Pomin/|N3 — Pimaj * Pimin/n? 23 * 5/9? —13* afr 


y = +4/ (x2 /n? — 1) * Pimajy * Pimin ®% VV (—541.9014/52 — 1) *13*3 = +/—884.3662 
1 j 


—541.9014 < 0 and —884.3662 < 0 => x and y are not real numbers, that is, there are no inter- 
sections of hyperbolas for 2n; = 10 and 2nzg = 18 on the real plane. 


Let 2n, = 14 and 2n_ = 18, then nj = 7, no =9 


Pimaj = Pimaj(14) = If 


P2maj = P2maj(18) = 23 


P2maj * DImin — Pimaj * Dimin 23*5—-—17*«3 
ie ee & +12.9959 
‘ / [sess 


2 2 
P2maj * Domind Ms at Pimaj * Dimin | M4 
J 


y = £4/(x2/n? — 1) * Dimaj *Pimin © £/(12.99592/72 — 1) *17*3 ~% £11.1708 
1 J 


Intersection points S of two hyperbolas with coordinates: 
12.9959; 11.1708) 

-12.9959; 11.1708) 

12.9959; -11.1708) 

-12.9959; -11.1708) 


S1 
52 
53 
94 


LN ~~ 


Let 2n; = 16 and 2n2 = 18, then n; = 8, nog = 9 
Pimaj = Pimaj(16) = 19 


P2maj = Pomaj (18) = 23 


P2maj * P2min — Pimaj * Pimin 23*5—19%*3 
= - ~ +£10.4697 
lim * Domin/N3 — Pimaj * Pimin/N} |x * 5/9? — 19 « 3/8? 


y = +4/ (x2/n? — 1) * Pima; * Pimin & £+/ (10.46972/82 — 1) *19*3 = +6.3738 
1 j 


Intersection points S of two hyperbolas with coordinates: 
S1(10.4697; 6.3738) 
S2(-10.4697; 6.3738) 
S3(10.4697; -6.3738) 
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S4(-10.4697; -6.3738) 


Unfortunately, I can’t check all the hyperbolas of the decomposition of even numbers into prime 
numbers. There are infinitely many hyperboles of decomposition. 

Are there still non-intersecting decomposition hyperboles? 
Is the proposed hypothesis correct? How to check it? The questions remains open. 
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Hyperbola of the decomposition of an even number 
into pairs of differences of odd prime numbers 


P maj Pinin 


Pin P maj - Pmin 


Hyperbola of the decomposition of an even number 10 
into pairs of differences of odd prime numbers 


Family of hyperbolas of decompositions 
into pairs of differences of odd prime numbers 


0 2 64 128 10 18 1416 
y 


—) NIG (| io ™ 
ee ALAN — 
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